EP 2 868 531 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 868 531 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
06.05.2015 Bulletin 2015/19

(21) Application number: 14191050.5

(22) Date of filing: 30.10.2014

(51) IntClL:

B60R 16/037 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 30.10.2013 KR 20130129757
20.08.2014 KR 20140108399

(71) Applicants:
¢ Powervoice Co., Ltd.
Bucheon-si, Gyeonggi-do 420-857 (KR)
* Halla Meister Ltd.
Seoul 138-240 (KR)

(72) Inventors:

* Jeong, Hee Suk

415-798 Gyeonggi-do (KR)
* Lee, Hyung Yup

448-971 Gyeonggi-do (KR)
¢ Chin, Se Hun

404-170 Incheon (KR)
* Tack, Jong Sang

200-785 Gangwon-do (KR)

(74) Representative: Beck Greener

Fulwood House
12 Fulwood Place
London WC1V 6HR (GB)

(54) Sound QR system for vehicular services

(57)  In one example embodiment, a user device
(100) includes a storage device (110) that stores a pro-
gram for a vehicular service, a signal generation unit
(150) that generates a certain sound wave signal de-
pending on the vehicular service, and a signal emission

unit (160) that emits the generated sound wave signal.
When one component of a vehicle (200) receives and
recognizes the emitted sound wave signal, the vehicle
provides the vehicular service based on the emitted
sound wave signal.
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Description

[0001] The present invention generally relates to a
sound QR system for vehicular services.

[0002] In recent times, many option devices capable
of implementing electronic control within a vehicle have
been supplied. For example, option devices such as a
seat adjustment device, an air-conditioning control de-
vice and a navigation device of a vehicle can be controlled
by a mobile device connected to a radio access device
(access point; AP) like Wi-Fi or Bluetooth.

[0003] With respect to a method for controlling func-
tions within a vehicle by using such a mobile device con-
nected to a radio access device, Korean Patent Applica-
tion Publication No. 2014-0065296 describes an intelli-
gent power seat adjustment system using a smart phone
and a method thereof. In addition, Korean Patent Appli-
cation Publication No. 2013-0071613 describes a vehic-
ular air-conditioning device having a remotely controlling
function, which uses a mobile communication device,
and a method for remotely controlling a vehicular air-
conditioning device by using a mobile communication de-
vice.

[0004] However, since the radio access device has to
be additionally provided in the interior of the vehicle, it
would cause problems of costs orinterior design. Further,
there is a drawback since in operating the mobile device
to be connected to the radio access device, the connec-
tion is delayed, and it is difficult and inconvenient to use
the mobile device due to problemsin hardware, software,
a screen size and input interface of the mobile device
and others.

[0005] In addition, there is a problem in that since the
technology using Bluetooth necessarily requires the
Tethering process, it is difficult to rapidly control option
devices within a vehicle.

[0006] Inview of the foregoing, example embodiments
conveniently and quickly provide a user with various ve-
hicular services by using a sound wave signal, without
accessing a separate radio communication device or the
like.

[0007] However, the problems sought to be solved by
the present disclosure are not limited to those described
above, and other problems can be clearly understood by
those skilled in the art from the following description.
[0008] Accordingly, the first aspect of the present in-
vention provides a user device comprising: a storage de-
vice that stores a program for a vehicular service; a signal
generation unit that generates a certain sound wave sig-
nal depending on the vehicular service; and a signal
emission unit that emits the generated sound wave sig-
nal. When one component of a vehicle receives and rec-
ognizes the emitted sound wave signal, the vehicle pro-
vides the vehicular service based on the emitted sound
wave signal.

[0009] Inembodiments, ifthe vehicular service is plural
in number, the signal generation unit generates a sound
wave signal corresponding to a certain vehicular service
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selected by a user.

[0010] In embodiments, the user device further com-
prises a signal reception device that receives, from the
vehicle, a feedback sound wave signal generated in re-
sponse to the emitted sound wave signal; and a display
unit that displays certain information included in the feed-
back sound wave signal on a screen thereof. Alternatively
or additionally, the user device further comprises a com-
munication device that transmits, to a server, a search
signal generated as destination search is conducted by
a user for a navigation service among the vehicular serv-
ices, and receives, from the server, a search result signal
indicating a result of the destination search, wherein the
signal generation unit generates a sound wave signal
including the search result signal, and the vehicle pro-
vides the navigation service based on the sound wave
signal including the search result signal. Alternatively or
additionally, the user device further comprises a commu-
nication device that receives a location signal including
certain location information from another device or server
for a navigation service among the vehicular services,
wherein the signal generation unit generates a sound
wave signal including the location signal, and the vehic-
ular provides the navigation service based on the sound
wave signal including the location signal.

[0011] In embodiments, the user device further com-
prises an input device that generates a convenience con-
trol signal as at least one of seat setting, mirror setting,
and steering wheel setting is selected by a user for a
driving convenience service among the vehicular servic-
es, wherein the signal generation unit generates a sound
wave signalincluding the convenience control signal, and
the vehicle provides the driving convenience service
based on the sound wave signal including the conven-
ience control signal. Preferably, the seat setting includes
an angle and height of a seat, distance between a pedal
and a seat, and a temperature of a seat, the mirror setting
includes a position of a room mirror, and positions of side
mirrors, and the steering wheel setting includes a position
and a temperature of a steering wheel.

[0012] In embodiments, the user device further com-
prises an input device that generates an air-conditioning
control signal as setting for an air-conditioning device of
a vehicle is conducted by a user for an air-conditioning
control service among the vehicular services, wherein
the signal generation unit generates a sound wave signal
including the air-conditioning control signal, and the ve-
hicle provides the air-conditioning control service based
on the sound wave signal including the air-conditioning
control signal, preferably, the setting for the air-condition-
ing device includes temperatures of an air-conditioner
and a heater, and a temperature, humidity, and ventila-
tion in the interior of the vehicle.

[0013] In embodiments, the sound wave signal com-
prises a plurality of symbols, the symbols indicate differ-
ent meanings depending on a certain frequency within
an inaudible frequency band or combination of a plurality
of frequencies within an inaudible frequency band, and
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the storage device stores a mapping table, which pre-
defines relationship between the symbols and the certain
frequency or relationship between the symbols and the
combination of the frequencies. Alternatively or addition-
ally, the sound wave signal comprises a plurality of sym-
bols, the symbols indicate different meanings depending
on a certain frequency within an audible frequency band,
and the storage device stores a mapping table, which
pre-defines relationship between the symbols and the
certain frequency.

[0014] According to the second aspect of the present
invention, there is provided a user device comprising: a
storage device that stores a program for a vehicular serv-
ice; a signal reception device that receives a certain
sound wave signal emitted from a vehicle; and a proces-
sor that searches a vehicular service corresponding to
the received sound wave signal to implement certain op-
eration for the searched vehicular service.

[0015] Inembodiments, if the searched vehicular serv-
ice is a vehicle diagnosis service, the processor extracts
a vehicle state signal from the sound wave signal, and if
at least one of a plurality of factors composing a check
factor list for the vehicle is abnormal, the vehicle state
signal includes a vehicle abnormality signal generated in
the vehicle. Preferably, the user device further comprises
a communication device that transmits the vehicle ab-
normality signal to a server, and receives a vehicle re-
sponse signal indicating a responsive measure to the
vehicle abnormality signal from the server.

[0016] Inembodiments, ifthe searched vehicle service
is a vehicle diagnosis service, the processor extracts a
vehicle state signal from the sound wave signal, and the
vehicle state signal comprises at least one of fuel infor-
mation, oil information, internal temperature information
and driving information.

[0017] In embodiments, the user device further com-
prises a display unit that displays certain information cor-
responding to the certain operation.

[0018] In embodiments, when the sound wave signal
is received, the processor is controlled to generate cer-
tain sound or vibration.

[0019] In embodiments, the sound wave signal com-
prises a plurality of symbols, the symbols indicate differ-
ent meanings depending on a certain frequency within
an inaudible frequency band or combination of a plurality
of frequencies within an inaudible frequency band, and
the storage device stores a mapping table, which pre-
defines relationship between the symbols and the certain
frequency or relationship between the symbols and the
combination of the frequencies. Alternatively or addition-
ally, the sound wave signal comprises a plurality of sym-
bols, the symbols indicate different meanings depending
on a certain frequency within an audible frequency band,
and the storage device stores a mapping table, which
pre-defines relationship between the symbols and the
certain frequency.

[0020] According to the third aspect of the present in-
vention, there is provided a method for providing a ve-
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hicular service by using a sound QR system comprising:
storing a program for a vehicular service; receiving a cer-
tain sound wave signal emitted from a mobile device; and
searching a vehicular service corresponding to the re-
ceived sound wave signal to implement certain operation
for the searched vehicular service. The certain sound
wave signal is transmitted through an inaudible or audible
frequency band, and differently generated in the mobile
device depending on the vehicular service.

[0021] In accordance with the example embodiments,
it is possible to rapidly and stably provide a user with
various vehicular services in a sound QR system envi-
ronment implementing control based on a sound wave
signal without requiring connection to a separate radio
access device or network.

[0022] In accordance with the example embodiments,
since a user device, and a signal emission unit (e.g., a
speaker) and a signal reception device (e.g., a micro-
phone) equipped in a vehicle are used, a separate mod-
ule does not need to be provided, so that costs can be
reduced, and anyone of all ages and both sexes can eas-
ily and conveniently use the services.

[0023] In the detailed description that follows, embod-
iments are described as illustrations only since various
changes and modifications willbecome apparent to those
skilled in the art from the following detailed description.
The use of the same reference numbers in different fig-
ures indicates similar or identical items.

FIG. 1 is a configuration view of a sound QR system
for vehicular services in accordance with an example
embodiment.

FIG. 2A and FIG. 2B show operation of a navigation
service among vehicular services in accordance with
an example embodiment.

FIG. 3 shows operation of a driving convenience
service among vehicular services in accordance with
an example embodiment.

FIG. 4 shows operation of an air-conditioning control
service among vehicular services in accordance with
an example embodiment.

FIG. 5 shows operation of a vehicle diagnosis service
among vehicular services in accordance with an ex-
ample embodiment.

FIG. 6 shows a packet structure in accordance with
an example for a communication protocol used in
the sound QR system.

FIG. 7 shows an example for a mapping table, which
maps each symbol within inaudible and audible fre-

quency bands.

FIGs. 8A- 8E illustrate various examples where the
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packet structure illustrated in FIG. 6 is used for ve-
hicular services.

FIG. 9 is a flow chart of a method for providing ve-
hicular services by using a sound QR system in ac-
cordance with an example embodiment.

[0024] Hereinafter, example embodiments will be de-
scribed in detail with reference to the accompanying
drawings so that inventive concept may be readily imple-
mented by those skilled in the art. However, it is to be
noted that the present disclosure is not limited to the ex-
ample embodiments but can be realized in various other
ways. In the drawings, certain parts not directly relevant
to the description are omitted to enhance the clarity of
the drawings, and like reference numerals denote like
parts throughout the whole document.

[0025] Throughout the whole document, the terms
"connected to" or "coupled to" are used to designate a
connection or coupling of one element to another element
and include both a case where an element is "directly
connected or coupled to" another element and a case
where an element is "electronically connected or coupled
to" another element via still another element. In addition,
the term "comprises or includes" and/or "comprising or
including" used in the document means that one or more
other components, steps, operations, and/or the exist-
ence or addition of elements are not excluded in addition
to the described components, steps, operations and/or
elements.

[0026] In this document, a "unit" includes units realized
by hardware, software and both hardware and software.
In addition, one (1) unit may be realized by using two (2)
or more hardware systems, and two (2) or more units
may be realized by one (1) hardware system.

[0027] Throughout the whole document, part of oper-
ation or functions that are described to be implemented
by a terminal or a device may be implemented by a server
connected to the corresponding terminal or device. Like-
wise, part of operation or functions that are described to
be implemented by a server may also be implemented
by a terminal or device connected to the corresponding
server.

[0028] Example embodiments, which are described
hereinafter, are detailed descriptions of the present dis-
closure to facilitate understanding of the present disclo-
sure and do not limit the scope of the present disclosure.
Thus, the subject matter implementing the same scope
of functions as that of the present disclosure also fall
within the protection scope of the present disclosure.
[0029] FIG. 1 is a configuration view of a sound QR
system for vehicular services in accordance with an ex-
ample embodiment.

[0030] The sound QR system provides various con-
trols and services, by transmitting and receiving a sound
wave signal through devices (e.g., a speaker and a mi-
crophone) essentially equipped in a user device, without
using a separate communication module like Wi-Fi or
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Bluetooth technology.

[0031] Example embodiments suggest a sound QR
system for vehicular services or a send-to-car service.
[0032] With reference to FIG. 1, the sound QR system
for vehicular services may include a user device 100, a
vehicle 200 and a server 300.

[0033] The user device 100 may be realized by a mo-
bile device, which can access a server through a network.
Here, the mobile device is a mobile communication de-
vice assuring portability and mobility and may include,
forexample, any type of a handheld-based wireless com-
munication device like a personal communication system
(PCS), aglobal system for mobile communication (GSM),
apersonal digital cellular (PDC), a personal handyphone
system (PHS), a personal digital assistant (PDA), inter-
national mobile telecommunication (IMT)-2000, code di-
vision multiple access (CDMA)-2000, W-code division
multiple access (W-CDMA), a wireless broadband Inter-
net (WiBro) terminal, a long term evolution (LTE) termi-
nal, a smart phone, a smart pad, a tablet PC and so on.
However, since the type of the user device 100 illustrated
in FIG. 1 is merely illustrative for convenience in descrip-
tions of the present disclosure, the type and the form of
the user device 100 in accordance with example embod-
iments is not construed as being limited to that illustrated
in FIG. 1.

[0034] With reference to FIG. 1, the user device 100
may include a storage device 110, an input device 120,
adisplay unit 130, a communication device 140, a signal
generation unit 150, a signal emission unit 160 and a
signal reception device 170. However, the user device
100 illustrated in FIG. 1 is merely one example embodi-
ment of the present disclosure, and may be variously
modified based on the components illustrated in FIG. 1.
[0035] The storage device 110 may store a multiple
number of programs or applications, and additionally
generated or transmitted and received information. A
multiple number of the programs or applications may be
downloaded through the server to be provided in the user
device 100 or might be provided at the time of manufac-
ture of the user terminal 100.

[0036] In accordance with example embodiments, the
storage device 110 may store programs for vehicular
services. Also, the storage device 110 may store a map-
ping table, which pre-defines relationship between a
symbol and a frequency range, and detailed descriptions
in this regard will be provided later.

[0037] Additionally, the storage device 110 may be,
but is not limited to, a volatile memory like DRAM and
SRAM, or a non-volatile memory like a flash memory and
SSD.

[0038] The input device 120 may be realized by user
interface for receiving input of certain instructions or in-
formation from a user. Here, the user interface may be
generally an input device like a keyboard, a keypad, a
mouse or others, but may be graphical user interface
(GUI) represented on an image display device.

[0039] The display unit 130 may be controlled to dis-
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play information stored in the user device 100 or trans-
mitted and received information on a display screen of
the user device 100. A display screen, to which a touch
recognition technology is applied, may operate as a type
of the input device 120.

[0040] In accordance with an example embodiment,
the display unit 130 may be controlled to display certain
information included in a feedback sound wave signal
received from the vehicle 200 on the screen.

[0041] Thecommunication device 140 may berealized
by one module, which transmits and receives information
with other devices including the server 300 through a
network and includes an antenna, a converter, a filter
and others, but is not limited thereto.

[0042] In general, the network means a connection
structure capable of enabling information exchange be-
tween nodes such as terminals and servers, and exam-
plesforthe networkinclude, but are notlimited to, a 3GPP
(3rd Generation Partnership Project) network, a long
term evolution (LTE) network, a world interoperability for
microwave access (WIMAX) network, the Internet, alocal
area network (LAN), a wireless local area network (Wire-
less LAN), a wide area network (WAN), a personal area
network (PAN), a Bluetooth network, a satellite broad-
casting network, an analogue broadcasting network, a
digital multimedia broadcasting (DMB) and so on.
[0043] The signal generation unit 150 may generate
various signals each time a pre-set event occurs.
[0044] In accordance with an example embodiment,
the signal generation unit 150 may generate a certain
sound wave signal depending on vehicular services. For
example, the signal generation unit 150 may generate a
first sound wave signal for a first vehicular service, and
a second sound wave signal for a second vehicular serv-
ice. Here, the sound wave signal may be a sound wave
of an audible frequency band that average human beings
can hear, or a sound wave of an inaudible frequency
band that average human beings cannot hear.

[0045] The signal emission unit 160 converts variation
of an electrical signal into sound vibration to emit the
sound wave to peripheral space.

[0046] In accordance with an example embodiment,
the signal emission unit 160 may emit a signal generated
in the signal generation unit 150 or the certain sound
wave signal to periphery of the user device 100.

[0047] The signal emission unit 160 may be realized,
for example, by loudspeakers such as a horn speaker, a
dome speaker, a condenser speaker, a ribbon-type
speaker, an ion speaker, a piezoelectric speaker, and a
coaxial speaker, but is not limited thereto.

[0048] The signal reception device 170 may convert
sound energy generated in the periphery of the user de-
vice 100 into electric energy.

[0049] In accordance with an example embodiment,
the signal reception device 170 may receive, from the
vehicle 200, a feedback sound wave signal generated in
response to the sound wave signal emitted from the sig-
nal emission unit 160. That s, the signal reception device
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170 may detect a feedback sound wave signal from var-
ious sound wave signals (e.g., music, conversation, ve-
hicle noise and others) received from the interior or ex-
terior of the vehicle 200.

[0050] The signal reception device 170 may be real-
ized by microphones such as a dynamic microphone, a
condenser microphone, and a piezoelectric microphone,
but is not limited thereto.

[0051] The vehicle 200 may receive the above-de-
scribed certain sound wave signal emitted from the user
device 100, and generate and emit a feedback sound
wave signal in response to the certain sound wave signal.
In this case, the vehicle 200 may be an ordinary automo-
bile available in the market, and equipped or provided
with separate configuration to receive the certain sound
wave signal and generate and emit the feedback sound
wave signal. For example, the vehicle 200 may be any
one of a sedan, a limousine, a coupe, a convertible, a
van, a wagon, a hatchback, a bus, a truck, and a motor-
cycle.

[0052] The vehicle 200 may be subject to an approval-
permission process with the user device 100 for control
of various electronic devices within the vehicle, and syn-
chronize various data with the user device 100.

[0053] In accordance with an example embodiment,
when the sound wave signal emitted from the user device
100 is received and recognized by one component of the
vehicle, the vehicle 200 may provide a vehicular service
based on the emitted sound wave signal.

[0054] Here, the vehicular service may include a nav-
igation service, a driving convenience service, an air-con-
ditioning control service and a vehicle diagnosis service.
Operation of each of the components of the user device
100 according to the vehicular services is described in
detail with reference to FIG. 2 to FIG. 5. That is, as parts
or all of the components of the user device 100 operate,
various vehicular services for the vehicle 200 can be pro-
vided.

[0055] FIG. 2A and FIG. 2B show operation of a nav-
igation service among the vehicular services in accord-
ance with an example embodiment.

[0056] With referenceto FIG. 2A and FIG. 2B, the user
device 100 may include a storage device 110, an input
device 120, a display unit 130, a communication device
140, a signal generation unit 150, a signal emission unit
160 and a signal reception device 170.

[0057] The storage device 110 may store at least one
application or program including a vehicular service ap-
plication, and may store search information generated
as destination search is conducted, search result infor-
mation, or various transmitted or received information.
[0058] The input device 120 may be realized by user
interface for receiving input of destination search infor-
mation from a user.

[0059] The display unit 130 may be controlled to dis-
play destination search and search result information or
transmitted and received information on the display
screen of the user device 100.
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[0060] The communication device 140 in accordance
with an example embodiment illustrated in FIG. 2A may
transmit, to the server 300, a search signal generated as
destination searchis conducted by a user for a navigation
service 210 among the vehicular services. Also, the com-
munication device 140 may receive a search result signal
indicating a result of the destination search from the serv-
er 300 through a network.

[0061] Thesignal generation unit150illustrated in FIG.
2A interworks with the communication device 140 in ac-
cordance with an example embodiment, and in case of
occurrence of an event where a user searches specific
location, the signal generation unit 150 may generate a
sound wave signal including the search result signal.
[0062] The communication device 140 in accordance
with another example embodiment illustrated in FIG. 2B
may receive, from another device 400 or server 300, a
location signal including certain location information for
the navigation service 210 among the vehicular services.
[0063] In case of occurrence of an event where the
communication device 140 in accordance with another
example embodiment receives location information for a
specific place or GPS values (for example, a latitude val-
ue and a longitude value) from another device or server,
the signal generation unit 150 illustrated in FIG. 2B may
generate a sound wave signal including the location sig-
nal.

[0064] The signal emission unit 160 may emit the
search result signal or the location signal generated from
the signal generation unit 150 into peripheries.

[0065] The signal reception device 170 may receive,
from the vehicle 200, a feedback sound wave signal gen-
erated in response to the sound wave signal including
the search result signal or the location signal emitted from
the signal emission unit 160.

[0066] The vehicle 200 may provide the navigation
service 210 among the vehicular services based on the
sound wave signal including the search result signal or
the location signal.

[0067] The navigation service 210 may be realized as
described below.

[0068] In accordance with an example embodiment,
User A may search location information for a preferred
restaurant in a specific district by using a smart phone
equipped with a GPS device. In this case, portal search
engine (e.g., Google, NAVER, Daum and so on) support-
ing rich natural language search (artificial intelligence or
semantic search) may be used. For example, through
natural language search like "a Chinese restaurant
around the Grand Central 42st station", "Starbucks at the
Brooklyn Bridge-City Hall station", "father's house",
"Tony Stark", "Adam’s house" or others, desired desti-
nations can be found with GPS data values, while being
interworking with favorites, in which addresses or loca-
tion are registered, or an address book of a user smart
phone. User A may choose one restaurant in a result list
showing restaurant list information together with location
of restaurants on a map, comments on restaurants and
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others, and the smart phone may generate a sound wave
signal including a search result signal corresponding to
the information of the chosen restaurant B. The gener-
ated sound wave signal including the search result signal
is emitted, and the vehicle can receive the emitted sound
wave signal to navigate from current location to the res-
taurant B.

[0069] In accordance with another example embodi-
ment, User C may search his/her location by using an
application provided in his/her device, and transmit
searched location information or GPS values to User D.
Adevice of User D may receive alocation signalincluding
the location information of User C, and generate a sound
wave signal including the location signal corresponding
to the location information of User C. The generated
sound wave signal including the location signal may be
emitted into peripheries. If User D is located near his/her
vehicle or in the inside of the vehicle, the vehicle may
receive the sound wave signal including the location sig-
nal, and a navigation device equipped in the vehicle may
provide User D with a navigation service based on the
received sound wave signal to reach the location of User
C.

[0070] As described, since the navigation service 210
does not require directly inputting a destination into the
navigation device equipped in the vehicle, it is unneces-
sary to separately learn the operation of the navigation
device. Further, even a user riding in a back seat can
conveniently input a destination into the navigation de-
vice through his/her device.

[0071] FIG. 3 showsoperation ofadrivingconvenience
service 220 among the vehicular services in accordance
with an example embodiment.

[0072] With reference to FIG. 3, the user device 100
may include the storage device 110, the inputdevice 120,
the display unit 130, the signal generation unit 150, the
signal emission unit 160 and the signal reception device
170.

[0073] The storage device 110 may store at least one
application or program including a vehicular service ap-
plication, and may store information generated as con-
venience control setting is conducted, or various trans-
mitted and received information.

[0074] The input device 120 may be realized by user
interface generating a convenience control signal for a
driving convenience service 220 among the vehicular
services as at least one of seat setting, mirror setting,
and steering wheel setting is chosen by a user. Here, the
seat setting may include an angle and height of a seat,
distance between a pedal and a seat, and a temperature
of a seat, the mirror setting may include positions of a
room mirror and side mirrors, and the steering wheel set-
ting may include a position and a temperature of a steer-
ing wheel.

[0075] For example, the input device 120 may gener-
ate a convenience control signal for at least one of the
seat setting, the mirror setting, and the steering wheel
setting through user interface. Here, the user interface
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includes one or more of interface recognizing movement
of the user device 100, interface recognizing movement
and a motion of a user through a camera, touch panel
interface, hardware button input interface, and voice rec-
ognition interface, but is not limited thereto.

[0076] The display unit 130 may be controlled to dis-
play convenience control information or transmitted and
received information for at least one of the seat setting,
the mirror setting and the steering wheel setting on the
display screen of the user device 100.

[0077] In case of occurrence of an event where the
user sets convenience control, the signal generation unit
150 may generate a sound wave signal including a con-
venience control signal.

[0078] The signal emission unit 160 may emit the
sound wave signal including the convenience control sig-
nal generated from the signal generation unit 150.
[0079] The signal reception device 170 may receive,
from the vehicle 200, a feedback sound wave signal gen-
erated in response to the emitted sound wave signal in-
cluding the convenience control signal.

[0080] The vehicle 200 may provide a driving conven-
ience service 220 based on the sound wave signal in-
cluding the convenience control signal.

[0081] The driving convenience service 220 may be
realized as described below.

[0082] In accordance with an example embodiment,
User A may set seats, mirrors, and the steering wheel to
be in the state convenient for his/her driving by using a
smart phone. For example, User A may input seat setting
values such as "seat angle: 100°", "seat height: high",
"distance between a pedal and a seat: close", and "seat
temperature: 60°C", mirror setting values such as "room
mirror position: upward" and "side mirror position: down-
ward", and steering wheel setting values such as "steer-
ing wheel position: forward" and "steering wheel temper-
ature: 50°C". User A may input a setting value for at least
one of a seat, a mirror and a steering wheel, and the
smart phone may generate a sound wave signalincluding
a convenience control signal corresponding to the cho-
sen convenience control setting value. The generated
sound wave signal including the convenience control sig-
nal is emitted, and the vehicle may receive the emitted
sound wave signal to implement driving convenience
control for a seat, a mirror, a steering wheel and others.
[0083] The driving convenience service 220 can im-
prove user convenience in using the driving convenience
device, by pre-storing convenience control setting values
by users, automatically identifying a user through sound
wave communication when the user rides in the vehicle
200 later while carrying the user device 100, and adjust-
ing the driving convenience device of the vehicle 200 to
be suitable for the user based on the setting values for
the corresponding user. In addition, since various buttons
for memorizing the user setting values of the driving con-
venience device and controllers thereof do not need to
be provided, costs and space for providing such various
buttons and controllers can be saved.
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[0084] FIG. 4 shows operation of an air-conditioning
control service 230 among the vehicular services in ac-
cordance with an example embodiment.

[0085] With reference to FIG. 4, the user device 100
may include the storage device 110, the inputdevice 120,
the display unit 130, the signal generation unit 150, the
signal emission unit 160 and the signal reception device
170.

[0086] The storage device 100 may store at least one
application or program including a vehicular service ap-
plication, and information generated as air-conditioning
control setting is conducted, or various transmitted and
received information.

[0087] The input device 120 may be realized by user
interface generating an air-conditioning control signal as
setting for an air-conditioning device of the device 200 is
conducted by a user for the air-conditioning control serv-
ice 230 among the vehicular services.

[0088] Here, the setting for the air-conditioning device
may include temperatures of an air conditioner and a
heater, and a temperature, humidity and ventilation in
the interior of the vehicle.

[0089] For example, the input device 120 may gener-
ate an air-conditioning control signal for at least one of
the settings for the air-conditioning device through the
user interface.

[0090] The display unit 130 may be controlled to dis-
play air-conditioning control information for at least one
of temperatures of an air conditioner and a heater, and
a temperature, humidity and ventilation in the interior of
the vehicle on the display screen of the user device 100.
[0091] In case of occurrence of an event where the
user sets air-conditioning control, the signal generation
unit 150 may generate a sound wave signal including an
air-conditioning control signal.

[0092] The signal reception device 170 may receive,
from the vehicle 200, a feedback sound wave signal gen-
erated in response to the sound wave signal including
the emitted air-conditioning control signal.

[0093] The vehicle 200 may provide the air-condition-
ing control service 230 based on the sound wave signal
including the air-conditioning control signal.

[0094] The air conditioning service 230 may be real-
ized as described below.

[0095] In accordance with an example embodiment,
User A may set temperatures of an air conditioner and a
heater, and a temperature, humidity and ventilation in
the interior of the vehicle to be in the state convenient for
the user’s driving by using a smart phone. For example,
User A may input air-conditioning control setting values
such as "air-conditionertemperature: 27°C", "heatertem-
perature: 18°C", "temperature in the interior of the vehi-
cle: 20°C", "humidity in the interior of the vehicle: 60%",
and "ventilation in the interior of the vehicle: strong". User
A may input a setting value for at least one of air-condi-
tioning and heating temperatures or a temperature, hu-
midity and ventilation in the interior of the vehicle, and
the smart phone may generate a sound wave signal in-
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cluding an air-conditioning control signal corresponding
to the chosen air-conditioning control setting value. The
generated sound wave signal including the air-condition-
ing control signal is emitted, and the vehicle may receive
the emitted sound wave signal to implement air-condi-
tioning in the interior of the vehicle.

[0096] The air-conditioning control service 230 canim-
prove user convenience in using the air-conditioning de-
vice, by pre-storing setting values for the air-conditioning
device, and automatically adjusting the air-conditioning
device through sound wave communication when the us-
er rides in the vehicle 200 later while carrying the user
device 100. Further, since signal transmission and re-
ception are implemented by sound wave communication
between a sensor and a control device or a driving device
and a control device in the air-conditioning device, inter-
nal circuits are simplified so that product design can be
facilitated, and causes for defects such as disconnection
or short circuit are reduced so that reliability of a product
can be improved.

[0097] Meanwhile, FIG. 5 shows operation of a vehicle
diagnosis service 240 among the vehicular services in
accordance with an example embodiment.

[0098] With reference to FIG. 5, a user device 400 in-
cludes a storage device 410, a display unit 420, a com-
munication device 430, a signal reception device 440 and
a processor 450.

[0099] The components implementing the same func-
tions as those illustrated in FIG. 1 are omitted hereinafter.
However, the userdevice 400 illustrated in FIG. 5is mere-
ly another example embodiment of the present disclo-
sure, and may be variously modified based on the com-
ponents illustrated in FIG. 5.

[0100] The storage device 410 may store at least one
application or program, which includes a vehicular serv-
ice application, and may store a check factor list for the
vehicle 200 or transmitted and received vehicle state in-
formation. Here, the vehicular service application is an
application capable of providing a user with the vehicle
diagnosis service 240, and may be implemented by the
processor 450, which is described later.

[0101] The display unit 420 may be controlled to dis-
play certain information corresponding to certain opera-
tion for vehicular services or certain information included
in an extracted vehicle state signal on the display screen
of the user device 400. Also, the display unit 420 may be
controlled to display vehicle state information and vehicle
response information on the display screen of the user
device 400. For example, the display unit420 may display
various information included in the vehicle state signal in
a pop-up natification form on the display of the user de-
vice 400.

[0102] The communication device 430 may transmit a
vehicle abnormality signal within the extracted vehicle
state signal to the server 300, and receive a vehicle re-
sponse signal indicating a responsive measure to the
vehicle abnormality signal from the server 300.

[0103] The signal reception device 440 may receive a
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certain sound wave signal emitted from the vehicle 200.
[0104] Theprocessor450may search a vehicular serv-
ice corresponding to the sound wave signal received by
the signal reception device 440 and implement certain
operation for the searched vehicular service.

[0105] In addition, if the searched vehicular service is
the vehicle diagnosis service 240, the processor 450 may
extract a vehicle state signal from the sound wave signal.
[0106] Here, the vehicle state signal may include a ve-
hicle abnormality signal generated in the vehicle 200
when at least one of a multiple number of factors com-
posing the check factor list for the vehicle 200 is abnor-
mal.

[0107] Or, the vehicle state signal may include at least
one of fuel information, oil information, internal temper-
ature information, and driving information of the vehicle
200.

[0108] Forexample, the check factor list for the vehicle
200 may include at least one of state information (re-
placement date and a degree of wear) of a certain part
of the vehicle 200, state information (replacement date)
of engine oil and auto mission oil, brake lining, state in-
formation (replacement date and a degree of wear) of a
tire, and others, and the driving information of the vehicle
200 may be an entire driving record after release of the
vehicle or a driving record from starting the vehicle until
the starting is turned off.

[0109] The processor 450 may be controlled to gener-
ate certain sound or vibration when the sound wave sig-
nal is received. In other words, the processor 450 may
be controlled such that when abnormality occurs in the
vehicle 200, the processor 50 extracts a sound wave sig-
nal including the vehicle state signal emitted from the
vehicle 200, to generate certain sound or vibration in the
user device 400.

[0110] For example, when a user using the vehicle di-
agnosis service 240 identifies a vehicle abnormality
warning message, a vehicle abnormality signal is trans-
mitted to a service center server 300 through radio com-
munication of the user device 400, and a vehicle re-
sponse signal indicating a responsive measure to the
vehicle abnormality signal is received from the service
center server 300, so that a measure, which can be taken
in response to the vehicle abnormality state, may be dis-
played on the display of the user device 400.

[0111] The vehicle diagnosis service 240 may be re-
alized as described below.

[0112] In accordance with an example embodiment,
when at least one of a multiple number of the factors
composing the check factor list for the vehicle is abnor-
mal, the vehicle may emit a sound wave signal including
a vehicle state signal (a vehicle abnormality signal). A
smart phone receives the emitted sound wave signal in-
cluding the vehicle abnormality signal, so that Use A can
receive notification of vehicle abnormality warning
through the smart phone. For example, the vehicle ab-
normality warning may generate vibration or sound to-
gether with amessage reading "warning of a brake error".
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User A may identify the warning message, and if he/she
requests vehicle abnormality diagnosis from the nearest
service center through radio communication of the smart
phone, he/she may receive a responsive measure from
the service center to take an appropriate response meas-
ure. For example, as a responsive measure to the warn-
ing of a brake error, there may be a message reading
"This is the A/S center for the automobile B. Please re-
lease the brake first. If the light is not still turned off, it
means a signal notifying lack of brake liquid within the
engine room. Please visit the nearest repair shop".
[0113] Sincethe vehicle diagnosis service 240 can pro-
vide vehicle diagnosis information, it is easy to provide
information for repair and maintenance, and necessity
for repair, nearby service center information and others
can be promptly provided prior to occurrence of a break-
down. Further, in case of occurrence of a breakdown,
the breakdown is notified to a driver so that a prompt
response is possible.

[0114] The above-described method in accordance
with the example embodiments can be embodied in a
storage medium including instruction codes executable
by a computer or processor such as a program module
executed by the computer or processor. A computer
readable medium can be any usable medium which can
be accessed by the computer and includes all vola-
tile/nonvolatile and removable/non-removable media.
Further, the computer readable medium may include all
computer storage and communication media. The com-
puter storage medium includes all volatile/nonvolatile
and removable/non-removable media embodied by a
certain method or technology for storing information such
as computer readable instruction code, a data structure,
aprogram module or other data. The communication me-
dium typically includes the computer readable instruction
code, the data structure, the program module, or other
data of a modulated data signal such as a carrier wave,
or other transmission mechanism, and includes informa-
tion transmission mediums.

[0115] The above-described method for providing ve-
hicular services by using the sound QR system in ac-
cordance with the example embodiments are described
with reference to FIG. 9.

[0116] FIG. 9 is a flow chart of a method for providing
vehicular services using a sound QR system in accord-
ance with an example embodiment.

[0117] First, a program for a vehicular service is stored
(8910). The corresponding program may be provided
and stored in a computing device within a vehicle. How-
ever, in case of a vehicle capable of conducting network
communication, the corresponding program does not
have to be stored in the vehicle.

[0118] A certain sound wave signal emitted from a mo-
bile device or a userdeviceis received by one component
of the vehicle (S920). In case of receiving the certain
sound wave signal and an unnecessary noise signal to-
gether, the certain sound wave signal may be extracted
by a conventionally known technology.
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[0119] Here, the certain sound wave signal is transmit-
ted through an inaudible or audible frequency band, and
differently generated depending on vehicular services in
the mobile device or the user device. In accordance with
an example embodiment, the certain sound wave signal
may be a sine sound wave signal having a certain fre-
quency as a center (mean or basic) frequency or a carrier
frequency, and an analogue sound signal converted from
a sine sound wave signal through codec. The corre-
sponding codec may be implemented in a decoding de-
vice, and an encoding device corresponding to the de-
coding device may be included in the mobile device or
user device.

[0120] A vehicular service corresponding to the re-
ceived sound wave signal is searched (S930), and the
vehicle implements certain operation for the searched
vehicular service (S940). The stored program may be
used upon the search, and an algorithm used in the
searching process may be one of conventionally known
methods.

[0121] Meanwhile, FIG. 6 shows a packet structure in
accordance with an example for a communication proto-
col used in the sound QR system.

[0122] The sound wave signal may consist of the pack-
et structure illustrated in FIG. 6, and include a multiple
number of symbols. Here, the symbol means a minimum
unit of a code having meaningful information.

[0123] A header 610 is a packet, which implies start of
a protocol for the sound QR system, and may consist of
four (4) symbols. H1 and H2 of the header 610 may be
codes used for product discrimination, and H3 and H4
may be codes used for version identification, but the
present disclosure is not limited thereto.

[0124] Data 620 may include substantial information,
length information, check sum information, error correc-
tion marks and others, and be variably applied depending
on configuration of the symbols within the header 610. A
tail 630 is a packet, which implies finish of the protocol
for the sound QR system, and may consist of two (2)
symbols.

[0125] FIG. 7 illustrates an example for a mapping ta-
ble, which maps each of the symbols within inaudible and
audible frequency bands. Here, the mapping table may
be a type of a code book.

[0126] With reference to the left table of FIG. 7, the
symbols indicate different meanings depending on a cer-
tain frequency, a certain frequency range, or combination
of a multiple number of frequencies within an inaudible
frequency band. In the present disclosure, an inaudible
frequency band of 16,000 Hz to 19,900 Hz may be used.
[0127] The storage device of the user device may store
relationship between each of the symbols and the certain
frequency (range) within an inaudible frequency band or
relationship between each of the symbols and combina-
tion of a multiple number of frequencies within an inau-
dible frequency band in a mapping table. A multiple
number of symbols may be determined by the mapping
table, and a sound wave signal including the determined
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symbols may be used in the sound QR system.

[0128] For example, in the inaudible frequency band,
Symbol 6 is defined as first frequency combination by a
17578.13Hz(F1) frequency and a 18843.75Hz(F2) fre-
quency, and Symbol 8 is defined as second frequency
combination by a 17859.38Hz(F1) frequency and a
18843.75 Hz(F2) frequency. Depending on situation, a
certain symbol within the inaudible frequency band may
be defined as a third frequency by the F1 frequency or
the F2 frequency. However, if a symbol is defined as
combination of a multiple number of frequencies in the
inaudible frequency band, more various information rep-
resentations become possible within a limited frequency
band, and discrimination of frequencies can beimproved.
[0129] In addition, with reference to the right table of
FIG. 7, the symbols indicate different meanings depend-
ing on a certain frequency within an audible frequency
band. In the example embodiments, an audible frequen-
cy band of 1,700Hz to 11,000Hz may be used to increase
sound, or an audible frequency band of 7,000Hz to
16,000Hz may be used to improve a recognition rate.
[0130] For example, in the audible frequency band,
Symbol 7 is defined as a first frequency by a
6281.25Hz(F) frequency, and Symbol 8 is defined as a
second frequency by a 7312.50Hz(F) frequency.

[0131] There may be the difference that even identical
Symbol 8 may be defined as second frequency combi-
nation in the inaudible frequency band, while being de-
fined as a second frequency in the audible frequency
band.

[0132] The storage device of the user device may store
a mapping table, which pre-defines relationship between
each of the symbols and a certain frequency within an
audible frequency band. A multiple number of symbols
may be determined by the mapping table, and a sound
wave signal including the determined symbols may be
used in the sound QR system.

[0133] Asdescribed, the sound QR system can rapidly
and stably provide various vehicular services together
with a high recognition rate even in an environment of
serious noise by using a sound wave signal including a
symbol previously defined in an inaudible or audible fre-
quency band.

[0134] For example, according to results of tests con-
ducted in an environment where 60 dB noise occurs like
an ordinary house, it was possible to provide a vehicular
service with a 99% recognition rate for a vehicle located
within 3m from the user device, and the recognition speed
was within 0.5 seconds.

[0135] FIGs. 8A- 8E illustrate an example where the
packet structureillustrated in FIG. 6 is used fora vehicular
service.

[0136] With reference to FIGs. 8A - 8E, "PN1A" of the
header may mean ver.1A for Pilot Navi, "+/" of the tail
may mean finish, combination of characters in the head-
er, the data and the tail may vary depending on use, an
object to be controlled, or a definition table.

[0137] If data include "05" as in FIG. 8A, a function
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substantially identical to a volume reduction button of a
remote controller can be implemented, and if datainclude
"22" as in FIG. 8B, a function substantially identical to
channel search of DMB can be implemented.

[0138] In addition, if data include "35" as in FIG. 8C,
routing cancellation control for the navigation device can
be implemented, if data include "52" as in FIG. 8D, a
previous song of an audio device can be played, and if
data include "61" as in FIG. 8E, finish instructions for a
video device can be made.

[0139] It can be easily understood that such various
electronic devices including a remote controller, DMB, a
navigation device, and audio and video devices are con-
nected to a vehicle in wired and wireless forms, and char-
acters within data can be variously modified.

[0140] The above description of the example embod-
iments is provided for the purpose of illustration, and it
would be understood by those skilled in the art that var-
ious changes and modifications may be made without
changing technical conception and essential features of
the example embodiments. Thus, it is clear that the
above-described example embodiments are illustrative
in all aspects and do not limit the present disclosure. For
example, each component described to be of a single
type can be implemented in a distributed manner. Like-
wise, components described to be distributed can be im-
plemented in a combined manner.

[0141] The above description of the present invention
is provided for the purpose of illustration, and it would be
understood by those skilled in the art that various chang-
es and modifications may be made without changing
technical conception and essential features of the
present invention. Thus, it is clear that the above-de-
scribed embodiments are illustrative in all aspects and
do not limit the present invention. For example, each
component described to be of a single type can be im-
plemented in a distributed manner. Likewise, compo-
nents described to be distributed can be implemented in
a combined manner.

[0142] The scope of the inventive concept is defined
by the following claims and their equivalents rather than
by the detailed description of the example embodiments.
It shall be understood that modifications, variations, and
combinations of the above described embodiments may
be made within the scope of the appending claims.

Claims
1. A user device, comprising:

a storage device that stores a program for a ve-
hicular service;

a signal generation unit that generates a certain
sound wave signal depending on the vehicular
service; and

a signal emission unit that emits the generated
sound wave signal,
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wherein when one component of a vehicle re-
ceives and recognizes the emitted sound wave
signal, the vehicle provides the vehicular service
based on the emitted sound wave signal.

The user device of claim 1,

wherein if the vehicular service is plural in number,
the signal generation unit generates a sound wave
signal corresponding to a certain vehicular service
selected by a user.

The user device of claim 1 or 2, further comprising:

a signal reception device that receives, from the
vehicle, a feedback sound wave signal generat-
edinresponse to the emitted sound wave signal;
and

a display unit that displays certain information
included in the feedback sound wave signal on
a screen thereof.

4. The user device of any of preceding claim, further

comprising:

a communication device that transmits, to a
server, a search signal generated as destination
search is conducted by a user for a navigation
service among the vehicular services, and re-
ceives, from the server, a search result signal
indicating a result of the destination search,
wherein the signal generation unit generates a
sound wave signal including the search result
signal, and

the vehicle provides the navigation service
based on the sound wave signal including the
search result signal.

5. The user device of any of preceding claim, further

comprising:

acommunication device thatreceives alocation
signal including certain location information from
another device or server for a navigation service
among the vehicular services,

wherein the signal generation unit generates a
sound wave signal including the location signal,
and

the vehicular provides the navigation service
based on the sound wave signal including the
location signal.

The user device of any of preceding claim, further
comprising,

aninputdevice that generates a convenience control
signal as at least one of seat setting, mirror setting,
and steering wheel setting is selected by a user for
a driving convenience service among the vehicular
services,
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wherein the signal generation unitgenerates a sound
wave signal including the convenience control sig-
nal, and

the vehicle provides the driving convenience service
based on the sound wave signal including the con-
venience control signal.

The user device of any of preceding claim, further
comprising:

an input device that generates an air-condition-
ing control signal as setting for an air-condition-
ing device of a vehicle is conducted by a user
for an air-conditioning control service among the
vehicular services,

wherein the signal generation unit generates a
sound wave signal including the air-conditioning
control signal, and

the vehicle provides the air-conditioning control
service based on the sound wave signal includ-
ing the air-conditioning control signal.

A user device, comprising:

a storage device that stores a program for a ve-
hicular service;

a signal reception device that receives a certain
sound wave signal emitted from a vehicle; and
a processor that searches a vehicular service
corresponding to the received sound wave sig-
nal to implement certain operation for the
searched vehicular service.

The user device of claim 8,

wherein if the searched vehicular service is a vehicle
diagnosis service, the processor extracts a vehicle
state signal from the sound wave signal, and

if at least one of a plurality of factors composing a
check factor list for the vehicle is abnormal, the ve-
hicle state signal includes a vehicle abnormality sig-
nal generated in the vehicle.

The user device of claim 9, further comprising:

a communication device that transmits the ve-
hicle abnormality signalto a server, and receives
a vehicle response signal indicating a respon-
sive measure to the vehicle abnormality signal
from the server.

The user device of any of claims 8 to 10,

wherein if the searched vehicular service is a vehicle
diagnosis service, the processor extracts a vehicle
state signal from the sound wave signal, and

the vehicle state signal comprises at least one of fuel
information, oil information, internal temperature in-
formation and driving information.
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The user device of any of claims 8 to 11, further com-
prising:

a display unit that displays certain information
corresponding to the certain operation.

The user device of any of claims 8 to 12,

wherein when the sound wave signal is received, the
processor is controlled to generate certain sound or
vibration.

The user device of any preceding claim,

wherein the sound wave signal comprises a plurality
of symbols,

the symbols indicate different meanings depending
on a certain frequency within an audible frequency
band, an inaudible frequency band, or combination
of a plurality of frequencies within an audible or in-
audible frequency band, and

the storage device stores a mapping table, which
pre-defines relationship between the symbols and
the certain frequency within the audible frequency
band, relationship between the symbols and the cer-
tain frequency within the inaudible frequency band,
or relationship between the symbols and the combi-
nation of the frequencies.

A method for providing a vehicular service by using
a sound QR system, the method comprising:

storing a program for a vehicular service;
receiving a certain sound wave signal emitted
from a mobile device; and

searching a vehicular service corresponding to
the received sound wave signal to implement
certain operation for the searched vehicular
service,

wherein the certain sound wave signal is trans-
mitted through an inaudible or audible frequency
band, and differently generated in the mobile de-
vice depending on the vehicular service.
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